This article seeks to analyse the effects of the adoption of the geographical indication on the determinants of socio-economic and cultural performance among Penja pepper producers's group under geographical indication (GR-IGPP) Moungo Division in Cameroon. 176 producers who operate in 4 pepper production areas: Loum, Penja, Njombé, Bouba (Mombo) were asked about the data on socio-economic and cultural characteristics, the 13 characteristic elements of needs on which they spend income from pepper cultivation. These data were subjected to descriptive statistical analysis, with graphs using the SPSS 23 software. The mapping of the production basins was carried out as an illustration of the geographical characteristics. The results obtained indicate that the percentage of men (86%) who are involved in Penja Pepper cultivation is significantly higher than that of women (14%). The age of the produ cers ranged between 20 years and 70 years with 45.5% of them having at least a secondary level of education and 31.8%, Primary education. In households members varied but between 3 and 10 people was the most frequent. In the practice of agricultural activities, 46% of people had 10 to 20 years of experience while 8% had less than 5 years and 21% had more than 20 years of experience. Overall, their areas of interest are investment in agricultural activities (35%) and business (10%). Only 5.5% and 5% of producers were concerned about family education and health. Women invest little in farming (8.78%), and in business 0.85%. Involvement in socio-cultural activities, construction and provision of water and electricity for households were not different from other activities. Majority of the producers were men with 39.9% of them within the active age group of 41-50 years. About 71.6% practiced professional pepper cultivation with a reseasonable proportion of income reinvested into the farms. The pepper producers must focus on the aspects of promoting culture, membership of cooperatives and CIGs that guarantee social cohesion in order to increase the chances of sustainability of this culture.
INTRODUCTION
In Cameroon, the government has encouraged rural operators to practice second-generation agriculture as part of the Ebolowa agropastoral show [1] . It advocates the introduction of innovations in agricultural practices [2] in order to revolutionize subsistence agriculture by directing it towards more productive and competitive agriculture [3] . But financial difficulties, low added value and the lack of professional organization of sectors hinder access to innovations for small producers forced to practice subsistence food agriculture [4] . This situation has an impact on solving the problems inherent in food Open Access security, increasing the income of small producers for the fight against poverty [5] . In the Moungo Division, the equatorial climate and the fertility of its soil allow the practice of several crops: corn, bananas, various fruits, coffee, cocoa, pepper [6] . Pepper cultivation has experienced a period of latency there, and resumed its expansion in 1990, with a growing number of operators grouped within the GR-IGPP, succeeding in exporting small quantities of pepper to Europe and the USA [1] . The marketing of pepper is a solution to improving food security and rural exodus [7] . Indeed, the income from the sale of pepper would help the producer diversify his diet by buying other foods [8] . This income can also help them to reinvest more in their operations or diversify their activities that provide jobs for young people [9] . The enthusiasm for the cultivation of pepper under geographical indication is due to the ever-increasing demand on both the national and international markets where consumers, in order to preserve their health, prefer quality products derived from traditional practices to standard products [10] . But pepper cultivation is done in an anarchic way, by adventurous farmers, elderly, farmers without knowledge of farming techniques, financial means to buy inputs and equipment, they operate on small areas of land, and are confronted with the reoccurences of diseases due to microbes and pests that attack plants, coupled with the harmful effects of climate change [11] . It is therefore urgent to consider the effects of the geographical indication as a catalyst for the determinants of the socio-economic and cultural performance of pepper cultivation, which represents a source of income for stakeholders and even for the transformation of the rural environment where 55% of poor households live [12] .
How does the GI influence the socio-economic and cultural performance of Penja pepper cultivation in the production sectors of the Moungo Division? This article aims to assess the determinants of socio-economic and cultural performance among producers of pepper under geographical indication in the Moungo Division. It is part of the framework for producing data that can guide decisions to achieve the sustainable development objectives that make Cameroon an emerging country by 2035.
II. MATERIAL AND METHODOLOGY PHYSICAL FRAMEWORK OF THE MOUNGO DIVISION
The Moungo Division, whose capital is N'kongsamba, is one of the 58 Division that make up Cameroon. It is located in the Littoral region, 135 km separates from Douala and Bafang. It is between 40°30' north latitude, 5° and 10° east longitude. To the north, it is bounded by the Haut-Nkam Division in the west region, to the south by Wouri Division, to the east by Yabassi in the Nkam Division, and to the west by Tombel in the Meme Division. Its surface area is approximately 3700 km 2 , is formed by multi-variety relief characterized by three main types of relief: the plains are made of very fertile volcanic massifs extending from Manjo to Wouri, which have favoured the creation of industrial plantations. The trays are spread throughout the Division. The mountain ranges that extend from Loum to the border with the west region are occupied by polyculture. This relief is favourable to the development of the pepper plant, which needs a slight inclination of the soil to avoid the stagnation of the water, which is a nest for pepper pests.
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Fig.1: Map of Penja pepper production basins in the Moungo Division
Selection of the study sample:
The Penja's pepper producers who are members of GR-IGPP are the subject of our observation. They are installed in 4 production basins of the Moungo Division: Loum, Penja, Njombé, Bouba (Mombo). The questionnaires on socio-economic characteristics and socio-economic and cultural performance determinants were administered individually to the 176 producers identified on the basis of a list that GR-IGPP delegates made available to us during the exploratory survey.
Choice of variables
Socio-economic and cultural performance refers to the level of satisfaction that the producer obtains from the use of the income he or she derives from the cultivation of Penja pepper. As part of this study, we identified, after sampling, 13 characteristic elements of the needs on which the producer can spend his income. The areas of intervention are varied and include: investment in operations, education, health, leisure, food security, electricity, cooperatives, cultural promotion associations, water, business, housing construction, savings, GICs. Considering that a response to one of these elements corresponds to a share of income in FCFA used, we can distinguish two types of independent variables: quantitative independent variables, qualitative independent variables. A variable is significant if it is the subject of the producer's choice, not significant if it is not.
Quantitative independent variables
 Investment in the farm, refers to the portion of fcfa money that the producer spends to finance the activities of his/her farm in the hope of benefiting from interesting income that can help: purchase of inputs, labour payments, equipment and expansion of crop areas.  Education, refers to the share of money in fcfa that the producer spends to pay for the children's schooling (payment of school fees and school supplies). The education of children is a Open Access guarantee for the adoption of innovations in the future, and therefore the sustainability of exploitation.  Health, refers to the amount of money in fcfa that the producer spends on health care and other family members in the event of illness.  Leisure, refers to the share of money in fcfa that the producer spends to ensure his entertainment: vacation, buying a phone, clothes, car, bicycle, socialising, etc.  Food security, refers to the amount of money in fcfa that the producer spends on food that he does not produce in order to vary his diet: meat, fish, oil, etc.  Electricity, refers to the share of fcfa money that the producer spends on the payment of family electricity consumption (power supply for a television set, iron, etc.), other types of activities.  Cooperative, refers to the portion of fcfa money that the producer spends on paying membership fees to an agricultural producers' cooperative.  Cultural Promotion Association, refers to the amount of money that the producer spends on promoting Penja pepper cultural values: organization of seminars, conferences, trade fairs, etc.  Water, refers to the share of money in fcfa that the producer spends on paying the water consumption bill in the household, other types of activities.  Business, refers to the part of money in fcfa that the producer spends on diversifying his activities, providing employment and other sources of income.  Housing construction, refers to the share of fcfa money that the producer spends to build, equip and maintain his habitat.  Savings, refers to the portion of money in fcfa that the producer keeps in the form of « njangi », bank deposit. The money saved earns interest that contributes to increased income.  GIC, refers to the share of fcfa money that the producer spends on paying membership fees to a joint initiative group of agricultural producers outside the GR-IGPP. It can be a factor for exchanging experiences and useful information for improving production and consequently increasing income.  Age of producers, refers to the age at which the producer can start his activity. Indeed, it is with time that we acquire a good physical ability to support the work in the fields. It can also indicate at what age young people are interested in agriculture and according to the literature are more willing to use their income than older people.  Household size, refers to the number of people living under the same roof and who are active in the farm's activities (labour). The literature indicates that large families struggle to fully meet their needs due to insufficient income.  Producer experience, refers to the time in years that the producer has already spent in pepper production. Experience is crucial in the adoption of innovations that are likely to improve production and therefore influence income.
Qualitative independent variables
 The level of education refers to the level of education of the producer. It influences the ability to adopt innovation  The gender of the producers refers to the sex of the producer. Since a farm can be owned by a man or a woman. Given men's physical fitness and the weight of tradition that confers on them the occupation of large areas of land, it is clear that men's income differs from that of women.  Main occupation of producers , refers to the main activity of the producer, because there are people in pepper production sector who earn income from pepper cultivation as a secondary activity. Professional producers depend only on income that comes entirely from pepper production. The information collected is a basis for comparison in terms of quality of life.
Data analysis
The data collected was entered into Microsoft's Excel spreadsheet. The percentage frequencies of occurrence of the phenomena based on questionnaires completed by producers were calculated and presented in tabular or graphical form. Some variables were subjected to an analysis of variance (ANOVA) using the SPSS 23 software in order to determine significant differences between the means. A Chi 2 was used to analyze the significance of the results at 5%.
III. RESULTS
Distribution of respondents in the study area:
The table below shows the distribution of respondents in the 4 study areas. The high percentages of respondents in Loum (60) and Penja (53) can be explained by the number of producers Open Access in these areas and also by the dynamism of some delegates to mobilize the population for the development of their activities. 
Socio-economic characteristics of producers Distribution of producers by gender
The diagram below shows the results obtained in the field, linked to the distribution of producers by gender. These results show that the majority of producers are male. Unlike most databases where women naturally dominate due to their availability and larger number, our database proves the opposite. These results show 14% of women who are interested in pepper cultivation, while 86% of men are producers. 13], obtain 72% and 28% respectively for men and women when they study the practice of market gardening in southern Togo. Similarly [14] , indicate that 90.9% of men and 9.1% of women are cotton producers in Northeast Benin. This male domination is explained by the fact that in African society where women do not succeed, men are the heads of households who have control over the land as successors [15] . Another reason is based on the type of product considered. Women grow food crops to feed the family, while men practice commercial agriculture to raise money to reduce household poverty [16] .
Fig.1: Distribution of producers by gender
Age of the pepper producer populati on
The age of the producers varies between 20 and 70 years old, the frequency of the highest producing population is 43 years. Less than 50% of producers are over 43 years old and the average age of the producer population is 43 years old. Table 2 summarizes the situation. A larger percentage of producers are in the 36-50 age group.
People aged 51 and over believe that the production and maintenance of pepper is too expensive and technical, preferring to devote their resources to the production of what they already know. The most active people in the 36 to 50 age group who have the patience, strength and resources to start producing pepper. Open Access 
Producers' level of education
The figure 2 shows that the population is highly educated. The Peak of 45.5%, and 31.8% indicate that the majority of producers have completed secondary and primary education, while 5.1% and 4.5% show that very few producers have completed vocational or primary training, and 13.1% have completed higher education. There is a close relationship between producers' level of education and the performance of their activities. More than 95% of producers have received formal education and are therefore able to easily assimilate or adopt agricultural innovations.
Fig.2: The level of education of pepper producers
Size of households
The family size varies from less than 03 to more than 10 people sharing the same roof. 17% of families house had 03 people, while 96.6% of families have 6 to 10 people. Larger families imply greater responsibility, but also a larger family workforce for the creation and maintenance of larger farms, although family labour alone cannot justify the existence of large f arms. Maintaining a large family requires the use of significant income to meet the needs of its members. 
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Experience of pepper producers in production areas
The majority of producers have been in the area for 10 to 20 years. The number of years a producer has spent in production does not necessarily represent his or her experience in pepper production, although it may influence the time spent in production and his or her decision to start production. There is a significant statistical relationship between the producer's economic activity and the length of stay. Although this relationship is weak, it may be due to the period during which the economic value of culture, combined with its technical specificities for production, became known. Table 6 shows a population that has lived and settled in the study area for a long time. The time spent in the area also allowed the population to become familiar with farming practices, production techniques and thus the decision to start production. It has been mentioned above that the longevity of the stay does not necessarily have to translate into the longevity of the production, even if we note a very limited representation (08%) of residents under 05 years old. 
Main activity of producers
In rural areas, the population does not only participate in agricultural activities. Services are expanding rapidly to meet the ever-changing needs of the population in order to improve living standards. Since the national highway crossed this area, commercial activities have developed along the roads to meet the needs of passengers. Apart from a few occasional or permanent workers in the service industries, the majority of the producer population is engaged as professionals in agricultural activities (71.6%). About 28.4% of the population develop multiple secondary activities to supplement their income and improve their standard of living, as most have families for which they are responsible. These are traders (13.6%), civil servants (5.1%), technicians (4%), crafts and wood sector (1.7% each) and the service sector (2.3%). Socio-economic and cultural performance and gender of the producer Socio-economic and cultural performance differs according to the respondent's position in the household (Figure 4) . The head of the household uses the pepper money mainly to reinvest in the farm (35.05%), for business (11.10%). Similarly, women use the money from the sale of pepper to invest in the farm (8.78%) but are not very involved in business (0.85%). Education (8.7%), health (6%), food security (0.4%) and savings (0.6%) are provided by men.
Fig.4: Socio-economic and cultural performance and gender of the producer
Socio-cultural performance and age of the producer
Socio-economic and cultural performance is influenced by the age of the farm manager. Young people aged 26-36 (14%) and 37-47 (20%) have attractive incomes to reinvest in their farms, but they save little money. The older ones invest little money (0.4%) in farms and are weakly involved in business (0.2%). There is a precarious situation in terms of very low incomes devoted to health, education, leisure, food security, access to water and electricity, social cohesion marked by a low interest in joining peasant organisations or associations with cultural characteristics. The Chi 2 test shows at P <0.0001, There is a highly significant difference between social performance and age of the respondent. 
Socio-economic and cultural performance and education level of the producer
The degree of income used differs with the level of education of the actors in this agricultural sector. The majority of actors who have secondary education (23%) or primary education (14.8%), use their income to invest more in farming and in doing business, and make efforts to improve their living conditions and environment better. On the other hand, those who have followed vocational training (0.4%), higher education (0.7%), illiterate (0.5%), probably because of their small numbers, have difficulty solving problems of health, education, food security, doing business or paying bills for water, electricity and decent housing.
Fig.6: Socio-economic and cultural performance and education level of the producer
Socio-economic and cultural performance and the producer's main occupation
Professional farmers use a large part of their income to invest more in farming (28%), business (8%), education (6%), health (5%), savings (4%) respectively. Traders, transporters, technicians, civil servants, craftsmen and others, on the other hand, do not have a reasonable income to devote to solving problems related to education, health, leisure, food security, payment of water and electricity bills, housing construction, savings, membership of peasant organizations and cultural promotion associations.
Fig.7: Socio-economic and cultural performance and the producer's main occupation
Socio-economic and cultural performance and number of people in households
The number of people in the household is significant in income consumption. In households of more than 10 people, producers struggle to properly use their income to Open Access 0.000 2.000 4.000 6.000 8.000 10.000 12.000 14.000 16.000 18.000 20.000 invest in the farm (1%). However, in households of 6 to 10 persons or less than 3 persons, the expenses are low and therefore the income is substantial and gives the actors the possibility to invest in the farm and do business (18% and 8.2% respectively), and to provide for other needs.
Percentage
Fig.8: Socio-economic and cultural performance and number of people in the household
Socio-cultural performance and experience in the practice of pepper cultivation
Experience in the practice of pepper cultivation influences the socio -cultural performance of pepper producers. Less experienced people, i.e. between 5 and 10 at most, invest a lot of their income in farming and business (16%), while those with more than 20 years' experience invest little (2%). 
IV. DISCUSSION Socio-economic and cultural performance and gender
The improvement of living conditions and environment (electricity, water, housing construction) and membership of farmers' organisations and associations for the promotion of cultural values are poorly taken into account in the budget of Penja pepper growers, who are mainly men (86%). They prefer to invest their income in their farms and other businesses to generate more income. Women showed willingness in improving the living conditions of the families but they are limited by their low income. The low representation of the woman (14%) is due to limited access to farmlands and thence low investments.
The trend towards farm investment increases probably due to the unsatisfactory yield at the early age of the plantation. Producers continue to invest with the hope to obtain high productivity on the farms with time [17] . Open Access
Socio-economic performance and age of the producer
There is a significant difference between socio-economic and cultural performance and the age of the producer (The chi 2 test shows at P <0.0001). Young people (20%) over 35 years of age have more income to meet the majority of their needs, and therefore dominate those in the older age ranges (2%), due to the government policy aimed at encouraging young people to become interested in agricultural activities. Also the progressive decrease in physical strength among the elderly pushes them to take an interest in other things that keep them away from rural work.
Socio-economic and cultural performance and education level
Overall, we note a low interest in cooperatives and CIGs, participation in cultural promotion associations that can explain the lack of social cohesion between GR-IGPP producers and other producers who are members of different farmers' organizations, therefore there is no circulation of information, exchange of experience on the adoption of innovation despite the acceptable level of education of the actors of this culture [18] . Also the low level of education of some producers is a handicap for the adoption of innovations and therefore can justify the low interest in luxury [19] .
Socio-economic and cultural performance and main activity
The fact that pepper cultivation is a secondary activity practiced for subsistence by opportunistic producers (28.4%), it contributes little to the increase in their income. [20] , confirms this justification when it indicates that professional farmers have attractive incomes from agriculture compared to the low income obtained from the marketing of non-timber forest products collected or harvested in the forest by a few adventurers. This is explained by the fact that professional farmers (71.6%) spend most of their time in maintaining pepper stems, produce pepper under geographical indication that sells high when exported enabling them make high profits from it. From the profits they can acquire the assets they need.
Socio-economic and cultural performance and family size
Increase in pepper yield is dependent on the age of the plants and farm. The low yield explains the fact that despite the availability of labour, young pepper plants do not produce good yields. This limits them to produce high yield large and earn more money to help them raise their living standards. In many cases in West Africa, poor harvest reduces the incomes of large families and exposes them to poverty [21] . However, in households of 6 to 10 persons or less than 3 persons, the expenses are low and therefore the income is substantial and gives the actors the possibility to invest in the farm and do business (18% and 8.2% respectively), and to provide for other needs. On the other hand, the higher the number of people in a household (more than 10 people), the less income they make to cover their needs [22] . Socio-economic and cultural performance and experience Less experienced people invest a lot in the operation. This can be explained by the fact that the maintenance of pepper plants at the beginning of production requires the use of money for the acquisition of adequate inputs and equipment in order to obtain better yields . From 4 to 10 years, the pepper plant is in its maximum production phase [23] . However, beyond 20 years, the pepper plant's yield decreases and requires a rejuvenation of the farms and a low percentage of investment despite experience (2%), thereby reducing the producer's power to intervene in meeting his needs (health, education, etc.).
V.
CONCLUSION The income from Penja pepper cultivation helps producers to intervene in areas as varied as the needs they seek to satisfy: investing in farming, education, health, leisure, food security, electricity, water, contributions to cooperatives and CIG, cultural promotion associations, business, housing construction, savings. These domains are significantly or not significantly influenced by gender, age, education level, main occupation, family size, producer experience. Majority (86%) of the pepper farmers are males. About 36.9% of pepper farmers fall within the active age group of 41-50, with about 71.6% of them engaged into professionnal cultivation of precious plant. About 35% of these farmers reinvest their income into the farm to increase production and /or invest in other businesses in order to make more profits and improve their living conditions . Hence, innovative agricultural practices have led to providing decent living environment through the construction of houses and its provision of water and electricity amongst others. Membership of associations promoting cultural value, which is a framework for bringing together stakeholders who can promote the use of pepper and their traditional skills is encouraged. This will enable cultural values to be passed on to future generations through the organization of cultural days, conferences and seminars to demonstrate the specificity of this pepper species. These activities will not only make Moungo Division a privileged destination for tourists but also expose the rare Penja pepper even internationally and increase income for the producers .
